5.14-5.10 (m, 2H), 3.17 (s, 4H), 1.28-1.26(d, J=6 Hz, 12H); 13 C NMR (75.5 MHz, CDCl 3 ): δ 167. 8, 132,6, 129.1, 128.4, 121.6, 78.0, 75.8, 73.9, 70.0, 68.3, 56.5, 24.0, 21.5 ppm; FT-IR (KBr): 3466, 1732 , 1302 , 1219 , 1120 , 1952 Yellow solid, 3.90 g (82% yield); m.p. 123-124℃; 1 H NMR (300 MHz, CDCl 3 ): δ 7. 41-7.38 (d, 4H) ，7. 30-7.27 (d, 4H) , 3.81 (s, 6H), 3.20 (s, 4H); 13 C NMR (75.5 MHz, CDCl 3 ): δ 168. 5, 135.3, 133.7, 128.8, 120.0, 78.2, 74.8, 74.7, 68.3, 56.5, 53.4, 52.9, 50.4, 24.2, 19.5 ppm; FT-IR (KBr): 2447 , 1740 , 1489 , 1433 , 1302 , 1213 Diethyl 2,2-bis(5-(4-chlorophenyl)penta-2,4-diyn-1-yl)malonate Yellow solid, 4.08 g (81% yield); m.p. 104-105℃; 1 H NMR (300 MHz, CDCl 3 ): δ 7. 43-7.38 (m, 4H), 7.33-7.26 (m, 4H) , 4.30-4.23 (q, J = 6 Hz, 4H), 3.19 (s, 4H), 1.31-1.26 (t, J=6 Hz, 6H); 13 C NMR (75.5 MHz, CDCl 3 ): δ 168. 1, 135.3, 133.7, 130.9, 129.3, 128.7, 120.0, 78.4, 74.6, 72.1, 68.1, 62.4, 56.4, 24.0, 23.7, 14.0 ppm; FT-IR (KBr): 3474, 1736 , 1641 , 1489 , 1285 , 1188 , 1011 Yellow solid, 4.20 g (79% yield); m.p. 85-86℃; 1 H NMR (300 MHz, CDCl 3 ): δ 7. 40-7.38 (m, 4H), 7.29-7.26 (m, 6H) , 5.14-5.10 (m, 2H), 3.16 (s, 4H), 1. J=6Hz, 12H) ; 13 C NMR (75.5 MHz, CDCl 3 ): δ 167. 6, 135.2, 133.7, 128.7, 120.1, 78.6, 74.8, 74.6, 70.0, 68.1, 56.4, 24.0, 21.5 ppm; FT-IR (KBr): 3449, 1736 , 1489 , 1290 , 1205 , 1105 , 1012 Dimethyl 2,2-bis(5-(4-methoxyphenyl)penta-2,4-diyn-1-yl)malonate Yellow solid, 3.60 g (77% yield); m.p. 101-102℃; 1 H NMR (300 MHz, CDCl 3 ): δ 7. 44-7.41 (d, 4H), 6.84-6.82 (d, 4H) , 3.81 (s, 12H), 3.21 (s, 4H); 13 C NMR (75.5 MHz, CDCl 3 ): δ 168. 7, 160.2, 134.2, 114.1, 113.3, 77.5, 76.1, 72.6, 68.6, 56.7, 55.3, 53.4, 24.2 ppm; FT-IR (KBr): 3474, 1744 , 1603 , 1508 , 1257 , 1201 , 1024 Diethyl 2,2-bis(5-(4-methoxyphenyl)penta-2,4-diyn-1-yl)malonate Yellow solid, 3.92 g (79% yield); m.p. 69-70℃; 1 H NMR (300 MHz, CDCl 3 ): δ 7. 4H), 4H), J=6 Hz, 4H) , 3.81 (s, 4H), 1.31-1.27 (t, J=6 Hz, 6H); 13 C NMR (75.5 MHz, CDCl 3 ): δ 168. 3, 160.3, 134.2, 114.1, 113.5, 77.3, 76.1, 72.7, 68.6, 62.3, 56.6, 55.3, 24.1, 14.1 ppm; FT-IR (KBr): 3447, 1728 , 1603 , 1508 , 1246 , 1178 cm -1 ; HRMS (APCI): m/z [M+H] + calcd for C 31 H 28 O 6 : 497.1959; found: 497.1953 .
Diisopropyl 2,2-bis(5-(4-methoxyphenyl)penta-2,4-diyn-1-yl) malonate
Colorless crystal, 4.40 g (84% yield); m.p. 81-82℃; 1 H NMR (300 MHz, CDCl 3 ): δ 7. 42-7.39 (d, 4H), 6.83-6,81 (d, 4H) , 5.14-5.10 (m, 2H), 3.80 (s, 6H), 3.16 (s, 4H), 1.28-1.26 (d, J=6 Hz, 12H); 13 C NMR (75.5 MHz, CDCl 3 ): δ 167. 8, 160.2, 134.1, 114.0, 113.6, 77.4, 72.7, 69.9, 68.5, 56.6, 55.3, 24.0, 21.5 ppm; FT-IR (KBr): 3447, 1734 , 1600 , 1508 , 1292 , 1254 , 1211 , 1101 , 1028 6, 164.6, 161.3, 134.6, 134.5, 117.6, 117.6, 115.9, 115.6, 77.6, 74.8, 73.5, 68.3, 56.6, 53.4, 24.1 ppm; FT-IR (KBr): 3447, 1738 , 1508 , 1289 , 1211 , 1151 , 1069 1, 164.7, 161.3, 134.6, 134.6, 134.5, 134.4, 116.0, 115.9, 115.7, 115.6, 77.8, 74.8, 68.2, 62.4, 56.5, 24.1, 14.0 ppm; FT-IR (KBr): 3487, 1740 , 1599 , 1508 , 1302 , 1234 , 1194 , 1157 6, 139.5, 132.5, 129.1, 118.4, 77.5, 76.3, 73.2, 68.6, 56.7, 53.4, 24.2, 21.6 ppm; FT-IR (KBr): 3487, 1740 , 1508 , 1431 , 1335 , 1287 , 1198 , 1063 , 1049 2, 139.5, 132.5, 132.3, 129.2, 129.1, 118.4, 81.5, 77.5, 76.1, 73.3, 68.5, 62.3, 56.6, 24.1, 21.6, 14.0 ppm; FT-IR (KBr): 3466, 1742 , 1058 , 1423 , 1298 , 1200 , 1072 145.7, 132.6, 127.9, 118.6, 77.4, 76.1, 73.2, 68.5, 62.4, 56.6, 28.9, 24.1, 15.2, 14.0 ppm; FT-IR (KBr): 3462, 1740 , 1508 , 1300 , 1192 , 1051 , 1016 
Diisopropyl 2,2-bis(5-(p-tolyl)penta-2,4-diyn-1-yl)malonate
Yellow solid, 3.64 g (74% yield); m.p. 91-92℃; 1 H NMR (300 MHz, CDCl 3 ): δ 7.37-7.34 (m, 4H), 7.11-7.09 (m, 4H), 5.14-5.10 (m, 2H), 3.16 (s, 4H), 2.34 (s, 6H), 1.28-1.26(d, J=6 Hz, 12H); 13 C NMR (75.5 MHz, CDCl 3 ): δ 167. 8, 139.4, 132.5, 132.3, 129.2, 129.1, 118.5, 77.6, 76.0, 73.3, 69.9, 68.4, 56.5, 24.0 21.6, 21.5 ppm; FT-IR (KBr): 3466, 1734 , 1508 , 1298 , 1211 , 1196 , 1105 , 1064 9, 134.9, 132.6, 129.1, 128.6, 128.4, 128.4, 128.2, 128.0, 121.6, 77.6, 76.0, 73.9, 68.7, 68.0, 56.9, 24.2 ppm; FT-IR (KBr): 3449, 1734 , 1489 , 1281 , 1202 , 1173 , 1051 4, 170.1, 144.0, 141.6, 139.3, 139.1, 136.2, 133.9, 131.7, 131.2, 129.8, 128.5, 128.0, 127.8, 123.6, 117.4, 96.4, 86.9, 77.6, 77.4, 77.1, 69.8, 59.6, 52.1, 41.4, 40.3, 21.9, 17 .1 ppm. (KBr): 2978 (KBr): , 2924 (KBr): , 1745 (KBr): , 1732 (KBr): , 1714 (KBr): , 1490 (KBr): , 1446 (KBr): , 1373 (KBr): , 1271 (KBr): , 1255 (KBr): , 1234 (KBr): , 1192 (KBr): , 1161 (KBr): , 1105 (KBr): , 1039 4, 170.3, 143.9, 141.3, 138.8, 138.6, 137.3, 136.3, 134.0, 131.6, 130.8, 129.7, 129.3, 128.7, 120.6, 117.6, 96.5, 86.4, 77.6, 77.4, 77.1, 69.8, 59.5, 52.1, 41.4, 40.3, 21 .9, 21.9, 21.7 ppm. (KBr): 2980 (KBr): , 2360 (KBr): , 1734 (KBr): , 1510 (KBr): , 1433 (KBr): , 1354 (KBr): , 1271 (KBr): , 1253 (KBr): , 1234 (KBr): , 1180 (KBr): , 1166 (KBr): , 1109 (KBr): , 1099 (KBr): , 1056 7, 169.2, 143.6, 139.6, 139.0, 137.1, 134.1, 133.4, 132.3, 131.0, 130.7, 128.4, 127.7, 121.2, 116.4, 104.8, 95.0, 86.9, 77.1, 76.8, 76.5, 69.3, 58.9, 51.8, 40.7, 39.7, 21.3, 16 .6 ppm. 4, 141.1, 138.8, 138.6, 133.5, 131.3, 130.8, 129.4, 128.1, 127.6, 127.5, 123.1, 117.0, 96.0, 86.4, 77.2, 77.0, 76.7, 62.0, 59.1, 51.8, 41.0, 39.9, 16.8, 14 .0 ppm. (KBr): 2981 (KBr): , 1728 (KBr): , 1490 (KBr): , 1442 (KBr): , 1271 (KBr): , 1257 (KBr): , 123, 1166 (KBr): , 1076 5, 169.9, 144.6, 143.3, 143.2, 141.1, 138.3, 136.1, 133.6, 131.3, 130.4, 129.3, 127.7, 127.1, 120.4, 117.3, 102.7, 102.4, 96.2, 86.0, 77.2, 77.0, 76.7, 61.9, 59.1, 51.8, 41.0, 39.9, 30.9, 28.8, 28.7, 16.7, 15.7, 15.4, 14 .0 ppm. (KBr): 2964 (KBr): , 1722 (KBr): , 1512 (KBr): , 1433 (KBr): , 1273 (KBr): , 1251 (KBr): , 1234 (KBr): , 1182 (KBr): , 1166 (KBr): , 1055 9, 170.2, 143.8, 141.6, 139.1, 138.8, 138.2, 137.3, 134.0, 132.3, 131.0, 130.5, 129.4, 128.7, 128.6, 128.4, 127.9, 126.8, 123.4, 117.4, 113.2, 96.7, 86.7, 77.6, 77.4, 77.1, 62.3, 59.5, 52.1, 41.5, 40.4, 21.8, 21.5, 14.4 ppm.
Characterization Data for the New Compounds

FT-IR
FT-IR (KBr): 2978, 2949, 2918, 1734, 1722, 1602, 1581, 1487, 1431, 1365, 1269, 1201, 1184, 1072, 858, 792, 692 3, 170.2, 145.0, 143.8, 143.5, 141.6, 138.6, 136.5, 134.1, 131.7, 130.8, 129.8, 128.1, 127.5, 120.8, 117.8, 96.7, 86.4, 77.6, 77.4, 77.1, 59.5, 53.5, 52.2, 41.6, 40.5, 29.2, 29.1, 17.1, 16.1, 15 .7 ppm.
FT-IR (KBr): 2956, 1753, 1732, 1508, 1436, 1232, 1193, 1163, 1056, 837 cm -1. . 21Hz), 95.6, 86.2, 77.6, 77.4, 77.1, 59.4, 53.6, 52.3, 41.5, 40.4, 17 .2 ppm.
HRMS
FT-IR (KBr): 2954, 1734, 1697, 1598, 1506, 1433, 1284, 1247, 1226, 1201, 1157, 530 1, 143.4, 141.2, 139.0, 138.7, 133.7, 131.3, 130.8, 129.6, 128.1, 128.1, 127.5, 127.4, 123.3, 117.0, 95.9, 86.5, 77.2, 77.0, 76.7, 69.4, 60.9, 59.2, 41.0, 40.0, 21.5, 16.7, 13 .5 ppm.
FT-IR (KBr): 2986, 1718, 1523, 1245, 1143, 1123, 834, 517 169.3, 143.3, 141.0, 138.4, 138.2, 136.9, 136.0, 133.7, 131.2, 130.4, 129.4, 128.9, 128.2, 120.3, 117.2, 96.1, 86.0, 77.2, 77.0, 76.7, 69.3, 60.9, 59.1, 41.0, 39.9, 21.5, 21.4, 21.3, 16.7, 13 .6 ppm. 9, 168.8, 143.6, 139.8, 139.2, 137.4, 134.3, 133.6, 133.5, 132.5, 131.2, 131.0, 128.6, 127.8, 121.5, 116.8, 95.1, 92.9, 87.1, 85.4, 77.2, 77.0, 76.7, 69.5, 61.1, 59.1, 48.6, 40.9, 39.9, 29.7, 21.5, 16.7, 13 .6 ppm.
FT-IR
FT-IR (KBr): 2966, 2931, 1732, 1512, 1367, 1269, 1253, 1236, 1184, 1174, 1161, 1076, 829 cm -1 . 5, 169.3, 143.2, 141.0, 138.3, 138.2, 136.9, 135.9, 133.8, 131.2, 130.4, 129.4, 128.9, 128.2, 120.2, 117.3, 105.1, 96.1, 86.0, 77.2, 77.0, 76.7, 61.9, 60.9, 59.1, 41.1, 40.0, 30.9, 21.5, 21.3, 16.7, 14 .0, 13.6 ppm.
FT-IR (KBr)
: 2966, 2360, 1728, 1606, 1510, 1460, 1427, 1365, 1253, 1244, 1298, 1188, 1153, 1095, 1066, 846, 549 5, 169.3, 144.5, 143.4, 143.1, 141.2, 138.3, 136.2, 133.7, 131.3, 130.4, 129.5, 127.7, 127.0, 120.4, 117.3, 96.2, 86.1, 77.2, 77.0, 76.7, 61.9, 60.9, 59.1, 41.0, 40.0, 28.8, 28.7, 19.2, 16.7, 15.9, 15.4, 14.0, 13 .5 ppm. (KBr): 2966 (KBr): , 2931 (KBr): , 1732 (KBr): , 1512 (KBr): , 1367 (KBr): , 1269 (KBr): , 1253 (KBr): , 1236 (KBr): , 1184 (KBr): , 1174 (KBr): , 1161 (KBr): , 1076 9, 169.1, 143.2, 141.2, 138.9, 138.5, 133.8, 131.3, 130.8, 129.6, 128.2, 127.6, 127.5, 123.1, 117.1, 96.1, 86.4, 77.2, 77.0, 76.7, 60.9, 59.1, 5.2, 41.2, 40.1, 16.7, 13 .5 ppm. (KBr): 2978 (KBr): , 1735 (KBr): , 1708 (KBr): , 1440 (KBr): , 1286 (KBr): , 1249 (KBr): , 1176 (KBr): , 1155 + ,497.1959, found 497.1955 . 1, 95.2, 85.8, 77.2, 77.0, 76.7, 61.0, 59.0, 53.2, 41.1, 40.0, 16.7, 13 .7 ppm. (KBr): 2956 (KBr): , 1751 (KBr): , 1732 (KBr): , 1600 (KBr): , 1508 (KBr): , 1444 (KBr): , 1273 (KBr): , 1234 (KBr): , 1197 (KBr): , 1178 (KBr): , 1157 (KBr): , 1035 5, 169.1, 143.3, 141.2, 138.9, 138.6, 133.7, 131.3, 130.8, 129.6, 128.1, 127.5, 127.4, 123.2, 117.0, 96.0, 86.5, 77.2, 77.0, 76.7, 62.0, 60.9, 59.1, 41.0, 40.0, 16.7, 14.0, 13.5 ppm. v v S14 v FT-IR (KBr): 2981, 1728, 1442, 1273, 1255, 1236, 1180, 1159, 758, 698 3, 171.5, 143.4, 142.0, 139.6, 139.5, 138.7, 123.6, 117.2, 96.4, 86.9, 69.8, 59.4, 41.4, 40.5, 32.5, 32.2, 22.1, 16 .8 ppm.
FT-IR
FT-IR (KBr): 2980, 1743, 1707, 1697, 1490, 1375, 1273, 1253, 1190, 1103, 761, 692 1, 142.9, 141.6, 139.1, 138.8, 138.2, 137.5, 136.3, 135.3, 131.2, 130.2, 128.9, 128.6, 125.3, 120.3, 117.0, 96.1, 86.0, 77.2, 77.0, 76.7, 69.4, 59.0, 41.04, 40.10, 32.1, 21.5, 21.5, 21.3, 16 .4 ppm. (KBr): 2980 (KBr): , 1722 (KBr): , 1693 (KBr): , 1510 (KBr): , 1452 (KBr): , 1425 (KBr): , 1375 (KBr): , 1354 (KBr): , 1278 (KBr): , 1271 (KBr): , 1246 (KBr): , 1195 (KBr): , 1107 (KBr): , 1058 1, 171.1, 143.0, 142.8, 142.2, 141.6, 139.4, 138.8, 135.7, 131.2, 130.2, 129.0, 128.3, 128.0, 120.5, 117.1, 96.2, 86.1, 77.2, 77.0, 76.7, 69.4, 59.1, 41.0, 40.1, 37.9, 37.7, 32.0, 24.5, 24.3, 21.5, 16.4, 13.7 ppm. (KBr): 2956 (KBr): , 1728 (KBr): , 1705 (KBr): , 1508 (KBr): , 1375 (KBr): , 1273 (KBr): , 124 7 , 1188 (KBr): , 1103 (KBr): , 1060 . 1, 171.4, 162.8 (d, 1JFC= 246 Hz), 143.4, 142.1, 139.7, 138.3, 134.6(d, 4JFC= 3 Hz), 133.6 (d, 3JFC= 8 Hz), 132.5(d, 3JFC=8 Hz), 129.7, 119.5(d, 4JFC= 2 Hz), 117.2, 116.0 (d, 2JFC= 21 Hz), 115.4(d, J = 21 Hz), 95.5, 86.3, 69.9, 59.4, 41.3, 40.4, 32.5, 21.9, 16 .8 ppm. (KBr): 2981 (KBr): , 1728 (KBr): , 1699 (KBr): , 1598 (KBr): , 1506 (KBr): , 1273 (KBr): , 124 7 , 1228 (KBr): , 1101 6, 171.0, 143.2, 141.7, 139.6, 137.8, 136.7, 134.4, 134.1, 132.5, 131.7, 129.6, 128.6, 128.2, 121.5, 116.5, 95.2, 87.1, 77.2, 77.0, 76.7, 69.5, 59.0, 40.9, 40.0, 32.3, 21.5, 16 .5 ppm. (KBr): 2988 (KBr): , 1731 (KBr): , 1698 (KBr): , 1489 (KBr): , 1276 (KBr): , 1243 (KBr): , 1099 1, 171.6, 142.8, 141.6, 139.2, 138.7, 138.3, 137.5, 135.3, 131.2, 130.2, 129.0, 128.9, 128.6, 120.2, 117.0, 114.5, 96.1, 85.9, 77.2, 77.0, 76.7, 61.9, 59.0, 41.1, 40.1, 32.1, 21.5, 21.3, 16.4, 14 .0 ppm. (KBr): 2966 (KBr): , 1739 (KBr): , 1724 (KBr): , 1508 (KBr): , 1458 (KBr): , 1444 (KBr): , 1392 (KBr): , 1301 (KBr): , 1244 (KBr): , 1184 (KBr): , 1053 6, 172.0, 145.0, 144.3, 143.1, 142.0, 139.7, 139.1, 135.9, 131.7, 130.7, 129.4, 128.1, 127.8, 120.8, 117.5, 86.4, 77.6, 77.4, 77.1, 62.3, 59.4, 41.5, 40.5, 29.2, 29.1, 16.9, 16.1, 15.8, 14 .4 ppm. (KBr): 2978 (KBr): , 1728 (KBr): , 1701 (KBr): , 1508 (KBr): , 1436 (KBr): , 1280 (KBr): , 1267 (KBr): , 1247 (KBr): , 1184 (KBr): , 1155 (KBr): , 1070 3, 172.3, 143.1, 142.1, 139.7, 139.2, 138.6, 131.7, 130.7, 129.7, 128.6, 128.3, 123.5, 117.3, 96.5, 86.8, 77.6, 77.4, 77.1, 59.4, 53.6, 41.6, 40.6, 32.5, 16 .8 ppm. (KBr): 2961 (KBr): , 1724 (KBr): , 1686 (KBr): , 1578 (KBr): , 1512 (KBr): , 1437 (KBr): , 1276 (KBr): , 1236 (KBr): , 1148 21 Hz), 95.2, 85.8, 58.9, 53.2, 41.1, 40.1, 32.1, 16 .4 ppm. (KBr): 2954 (KBr): , 1734 (KBr): , 1697 (KBr): , 1598 (KBr): , 1506 (KBr): , 1435 (KBr): , 1284 (KBr): , 1226 (KBr): , 1157 
HRMS
FT-IR
